Supplementary material
Dependencies
We developed and tested SeqHBase with the following dependencies:
• Hadoop version 1.2.1 • HBase version 0.94.19
Environment variables
• Set Hadoop-related variables (e.g., HADOOP_HOME) for your installation • Set HBASE_HOME to point to your HBase installation • Set JAVA_HOME to point to your Java installation 2.3 Installing a pre-compiled release 1. Download the latest (current 1.00) SeqHBase release from http://seqhbase.omicspace.org/.
2. Untar the release into an installation directory of your choice; e.g., $ tar zxvf seqhbase_1.00.tar.gz
ETL sequencing data into your Hadoop and HBase cluster
SeqHBase efficiently extracts, transforms, and loads (ETL) your variant, variation, and coverage information from three types of files as described in Table 1 of the manuscript.
3.1 Variant: annotated variant files generated by ANNOVAR (Wang et al., 2010) are used to extract variant information, including chromosome number, start position, end position, reference allele, alternative allele, frequency in the 1000 Genome Project (Abecasis et al., 2012) and/or the 6500 EPS project (Exome Variant Server, 2014) , ClinVar (Landrum et al., 2014) , CADD score (Kircher et al., 2014) , biological function, and multiple diverse function-relevant scores, such as PolyPhen-2 score (Adzhubei et al., 2010) , SIFT score (Kumar et al., 2009) , and others. When developing SeqHBase, we applied ANNOVAR to annotate variants in sequencing data sets. However, annotated information generated by other annotation programs, such as SnpEff (http://snpeff.sourceforge.net/), can also be applied in SeqHBase.
$ seqhbase.sh --memory 1024 --csv-file $ANNOTATED_FILE.csv --sample-id $FAM_ID:$IND_ID where $FAM_ID is family ID while $IND_ID is individual ID.
3.2 Variation: VCF files are used to extract variation information, including sample family ID, individual ID, called variant genotypes, coverage (read-depth), and Phred quality scores.
$ seqhbase.sh --memory 1024 --vcf-file $VCF_FILE.vcf --sample-id $FAM_ID:$IND_ID 3.3 Coverage (read-depth): BAM files are used to extract data regarding coverage of each site of every sequencing sample (~3 billion sites in a WGS data). In downstream analyses, the read-depth information can identify if no-call sites are reference-consistent with high quality or reference-inconsistent caused by low quality. A specific function is developed for quickly generating the read depths of each site from BAM files, similar to SAMtools (Li et al., 2009) pileup function. SeqHBase also supports loading coverage information into HBase from a pileup file generated by SAMtools.
By default, $FUNCLIST is "exonic,splicing" and $EXONICFUNCLIST is started with any of the "nonsynonymous,stopgain,stoploss,frameshift". 
Some input parameters for detecting mutations
• --list-denovo: list de novo and autosomal recessive (or X-linked) mutations in nuclear families.
• --list-comp-het: list compound heterozygous mutations in nuclear families.
• --min-coverage-screen {20} [optional]: specify a minimum coverage (read depth) for screens; the default value is 20.
• --maf {0.01} [optional]: specify a maximum variant allele frequency in 1000 Genome
Project and Exome Project Server; the default value is 0.01.
• --out {foldername & fileroot} [optional]: specify output foldername and output root filename.
For more detailed input parameters, please refer to the SeqHBase website http://seqhbase.omicspace.org/.
Results of analysing three different types of sequencing data sets
5.1 Analysis of a whole genome sequencing data set on a 5-member nuclear family Table S1 . Variants conforming to the disease models of de novo, inherited homozygous or compound heterozygous mutations carried by the affected in the 5-member nuclear family based on the analysis criteria of each variant to have a low population frequency (MAF ≤ 1%), read depth ≥ 20X and to have been annotated as being "nonsynonymous," "stop-gain," "stoploss," "splicing", or "frame-shift" changes. In the following table, one most plausible de novo mutation (chr1:149898811C>A) and one possible compound heterozygous mutation in CAND2 could be associated with the syndromes studied. 5.2 Analysis of a whole exome sequencing data set on a 4-member nuclear family Table S2 . Variants conforming to the disease models of de novo, or compound heterozygous mutations carried by the affected in the 4-member nuclear family based on the analysis criteria of each variant to have a low population frequency (MAF ≤ 1%), read depth ≥ 20X and to have been annotated as being "nonsynonymous," "stop-gain," "stop-loss," "splicing", or "frame-shift" changes. In the following table, the most plausible compound heterozygous mutations in PKLR could be associated with the syndrome studied. 5.3 Analysis of a whole genome sequencing data set on a 10-member 3-generation family Table S3 . Variants conforming to the disease models of de novo, inherited homozygous or compound heterozygous mutations carried by both of the two affecteds and/or their mother in the 10-member 3-generation family based on the analysis criteria of each variant to have a low population frequency (MAF ≤ 1%), read depth ≥ 20X and to have been annotated as being "nonsynonymous," "stop-gain," "stop-loss," "splicing", or "frame-shift" changes. In the following table, the X-linked mutation was a de novo mutation carried by the mother of the two affecteds; and the mutation was inherited by both of the two affecteds. Two compound heterozygous mutations located in one gene (SYNE2) were carried by the two affecteds individually. 
